Abstract Tumours are complex entities, wherein cancer cells interact with myriad soluble, insoluble and cell associated factors. These microenvironmental mediators regulate tumour growth, progression and metastasis, and are produced by cancer cells and by stromal components such as fibroblast, adipocytes and immune cells. Through their ability to bind to extracellular matrix proteins, cell surface receptors and growth factors, matricellular proteins enable a dynamic reciprocity between cancer cells and their microenvironment. Hence, matricellular proteins play a critical role in tumour progression by regulating where and when cancer cells are exposed to key growth factors and regulatory proteins. Recent studies suggest that, in addition to altering Wingless (Wnt) signalling, certain members of the Secreted Frizzled Related Protein (sFRP) family are matricellular in nature. In this review, we outline the importance of matricellular proteins in cancer, and discuss how sFRPs may function to both inhibit and promote cancer progression in a context-dependent manner. By considering the matricellular functionality of sFRPs, we may better understand their apparently paradoxical roles in cancers.
The tumour microenvironment
While tumours were historically thought of as insular masses of abnormally proliferative cells, it is becoming increasingly appreciated that this view is overly simplistic (Egeblad et al. 2010; Hanahan and Weinberg 2011) . Instead, tumours are complex tissues that are composed of multiple distinct cell types, of which tumour cells are only one (Fig. 1 ). Within this complex ecosystem, these multiple cell types influence one another on a variety of levels. The tumour microenvironment is the entire cellular and acellular milieu in which the tumour exists. It consists of tumour vasculature, immune cells, fibroblasts, adipocytes, the resultant extracellular matrix and other biochemical macromolecules, as well as the physical properties of the environment itself (eg. pH and oxygen levels) (Polyak et al. 2009; Pietras and Östman 2010; Hanahan and Weinberg 2011; Quail and Joyce 2013) . A complete understanding of tumourigenesis and successful therapeutic targeting will only be achieved when the entire microenvironment is taken into account.
Tumour stroma
During tumourigenesis, tumour cells recruit numerous normal cells, which together form tumour-associated stroma. This consists of various cell types including fibroblasts, endothelial cells, adipocytes and immune cells. These cell types have been shown to contribute to events critical in cancer progression, such as proliferation, loss of polarity, invasion, and angiogenesis (Olumi et al. 1999; Mueller and Fusenig 2004; Campbell et al. 2010; Mao et al. 2013; Quail and Joyce 2013; Taubenberger et al. 2016 ). In addition, given that the cellular components of the tumour stroma are genetically stable they provide appealing candidates for cancer therapies, with a decreased risk of acquired resistance. However, the tumour stroma has the capacity to both promote and obstruct tumourigenesis and specifically targeting the protumourigenic ability is challenging. Understanding the interactions between tumour cells and stromal cells will be paramount to determining optimal therapeutic targets.
Cancer cells themselves can alter their adjacent stroma to produce a particular permissive environment for tumour progression, termed the Breactive^tumour stroma (Kalluri and Zeisberg 2006) . Fibroblasts, the dominant cell type in connective tissue, fulfill a multi-functional role in normal tissue. Among other functions, they synthesize extracellular matrix and basement membrane components; play an important role in wound healing; and help mediate tissue homeostasis (Kalluri and Zeisberg 2006; Quail and Joyce 2013) . However, when fibroblasts encounter a tumour microenvironment -complete with a range of tumour-derived growth factors and proteases (e.g. bFGF and PDGF) -they acquire an Bactivated phenotype^and are termed cancer-associated fibroblasts (CAFs) (Kalluri and Zeisberg 2006; Quail and Joyce 2013) . In the tumour microenvironment, CAFs are present in abnormally high numbers and perform a protumourigenic role distinct from their normal counterparts (Olumi et al. 1999; Quail and Joyce 2013) . For example, in breast cancers, CAFs enhance the metastasis of pre-malignant and malignant mammary epithelial cells, whereas normal fibroblasts suppress this process (Dumont et al. 2013) , highlighting the importance of tumour-stromal interactions in mediating tumour progression.
The origin of CAFs in human tumours remains unclear. Studies suggest that they are derived from normal fibroblasts in surrounding stroma, from pericytes, mesenchymal stem cells, or via transition from alternative cell types like endothelial cells (via endothelial-to-mesenchymal transition [EndMT] ), or tumour cells themselves (via epithelial-tomesenchymal transition [EMT]) (Petersen et al. 2003; Zeisberg et al. 2007; Marsh et al. 2013; Quail and Joyce 2013) . Regardless of their source, once CAFs encounter the tumour microenvironment, they become activated by the various factors present. Many groups have noted the similarity of these activated CAFs with myofibroblasts in cancer with respect to their morphology and the expression of marker proteins (including α-SMA and FAP) (Dvorak 1986; Sugimoto et al. 2006; Orimo and Weinberg 2007) . In turn, these activated CAFs provide an important source of secreted growth factors that support tumour progression (Marsh et al. 2013) . These factors include vascular endothelial growth factor (VEGF), a growth factor critical in mediating angiogenesis and the molecular target of select cancer anti-angiogenesis therapies such as bevacizumab. In addition, CAFs play a critical role in depositing and remodeling the tumour-associated extracellular matrix through deposition of select proteins and production of proteases (Campbell et al. 2010) . For example, stromal-derived matrix metalloproteinases (MMPs) activate cell-surface and ECM-bound growth factors, contributing to the pro-tumourigenic effects of stromal-tumour crosstalk (McCawley and Matrisian 2001; Egeblad and Werb 2002) . Additionally, CAFs have been shown to mediate tumourenhancing inflammation by producing pro-inflammatory factors that activate NF-κB signalling, demonstrating a further level of crosstalk between fibroblasts and immune cells (Erez et al. 2010) .
Main microenvironment components
Cancer-associated fibroblast 
Extracellular matrix
All cell types in a tumour contribute to the formation of the extracellular matrix and associated proteins in the extracellular space. This protein scaffold provides architectural support for cells, which adhere to the ECM via a variety of different receptors including integrins (Hynes and Naba 2012) . However, in addition to acting as a scaffold, the ECM provides important biochemical cues that regulate critical cellular processes including survival, proliferation, migration and invasion (Hynes 2009 ). During tumour initiation, the resident ECM appears to initially obstruct tumourigenesis, but in later stages of tumourigenesis, the remodelled matrix has been shown to drive tumour progression. For example, long before the molecular details of the ECM were starting to be appreciated, excessive ECM deposition (termed Bdesmoplasia^) was recognized and used as a marker of poor prognosis (Anastassiades and Pryce 1974) . More recently, a proteomics approach has demonstrated that primary tumours with different metastatic potential also differ in terms of molecular ECM composition, and that this difference is a result of proteins differentially produced by both tumour stromal cells and cancer cells (Naba et al. 2014) . Despite its critical role in regulating tumourigenesis, the extracellular matrix remains poorly understood and provides an additional level for therapeutic intervention.
Matricellular proteins
While the majority of the protein component of the ECM fulfills a structural role, there exists a second group of nonstructural ECM proteins, or Bmatricellular^proteins. The term was first introduced by the Bornstein group in 1995 to define a group of dynamically expressed proteins that have the ability to bind to both matrix proteins and cell surface receptors or secreted growth factors (Bornstein 1995) . Thus providing a dynamic and bidirectional way for cells to communicate with their microenvironment. Founding members of this group include SPARC (secreted protein, acidic and rich in cysteine), thrombospondin (TSP1) and tenascin-C (TN-C) (Sage and Bornstein 1991; Bornstein 1995) . Given their predominantly regulatory role, matricellular proteins tend to be especially prevalent in areas of tissue remodelling and during embryogenesis (Bornstein and Sage 2002; Sangaletti and Colombo 2008) . Unsurprisingly, many of these proteins have also been implicated in tumour development and progression, albeit with complex and often controversial roles (Sangaletti and Colombo 2008 ). An example of a matricelllular protein with a multifaceted role in tumour progression is thrombospondin-1 (TSP1). It is clear from the literature that the function of TSP1 in cancer depends on the presence of other factors, since both overexpression and knockdown of TSP1 in tumours has been shown to inhibit tumour growth (Sargiannidou et al. 2001; Sangaletti and Colombo 2008) . The effects of TSP1 on angiogenesis are dependent on the proteolytic form and localization of TSP1, as well as the presence of other angiogenic factors such as bFGF (Sargiannidou et al. 2001; Sangaletti and Colombo 2008) . Taraboletti et al. have shown that in the rabbit cornea model of angiogenesis, both the amino terminus and full-length molecule of TSP1 had a stimulatory effect, while the 140 kDa carboxy terminus had no effect on angiogenesis (Taraboletti et al. 2000) . However, both the full-length molecule and the carboxy fragment inhibited the effects of bFGF-induced angiogenesis. This indicates that the potential angiogenic effects of this protein are dictated by the specifics of the local microenvironment -an environment that is being constantly remodelled and changed during tumour progression. Thus, the potential effects of this, and other matricellular proteins, can be hijacked during tumour progression to their more pro-tumourigenic states.
Indeed, this phenomenon has been observed for TSP1. During tumour formation, TSP1 is generally downregulated compared to associated normal tissues, likely due to its observable initial anti-angiogenic and anti-proliferative activity (Sargiannidou et al. 2001 ). However, it appears that many tumours adapt to this negative control, with high levels and sustained expression of TSP1 in the tumour stroma (Fontana et al. 2005) . Furthermore, increased stromal expression of TSP1 has been correlated with reduced relapse-free survival in breast cancer and tumour progression in esophogeal squamous cell carcinomas (Oshiba et al. 1999; Fontana et al. 2005) . A further example is SPARC during breast cancer development: adenoviral mediated overexpression of SPARC in MDA-MB-231 breast cancer cells decreases in vivo metastatic ability, whereas selection of MDA-MB-231 lung-specific metastatic subpopulations results in higher expression of SPARC, an upregulation which is required for lung-tropic metastasis (Minn et al. 2005; Koblinski et al. 2005) . Taken together, this suggests that tumours downregulate the expression of certain matricellular proteins during initial transformation, but later during tumour progression they can become resistant to that same protein, and may even use it to progress towards metastasis.
Normalization of cancer stroma
Given this association of an abnormal stroma with tumour progression, returning or Bnormalizing^the stroma to its non-malignant derivatives has been suggested as a way to slow or even reverse cancer progression (Mueller and Fusenig 2004; Joyce 2005; Jain 2013 ). The converse has been shown to be possible: normal epidermal melanocytes exposed to an ECM conditioned by metastatic melanoma cells transiently acquire gene expression changes that mimic melanoma cells, as well as the ability to form vasculogenic networks (Seftor et al. 2005) . However, the attempt to produce a reciprocal effect of reprogramming melanoma cells to a more Bnormal^melanocytic phenotype upon exposure to an ECM conditioned by normal melanocytes has been unsuccessful (Seftor et al. 2005; Postovit et al. 2006 ).
Cancer has been described as a problem of developmental biology, or Bdevelopment undone^. As such, an embryonic microenvironment may have a greater capacity to normalize or differentiate cancer cells (Gerschenson et al. 1986; Postovit 2006) . This potential was first demonstrated by Illmensee et al. in 1975 when they showed that malignant mouse teratocarcinoma cells could develop into normal tissues and generate normal mice when injected into developing blastocysts (Mintz and Illmensee 1975) . In 1986, implantation of B16 melanoma cells into the embryonic skin of developing mice was shown to inhibit melanoma tumour formation (Gerschenson et al. 1986 ). More recently, an embryonic chick model was used to revert melanoma cells towards their cell-oforigin neural crest-derived phenotype (Kulesa et al. 2006) . These transplanted melanoma cells were able to respond to their embryonic microenvironment and follow neural crest m i g r a t i o n p a t h w a y s . U l t i m a t e l y th e y lo s t th e i r tumourigenicity and were able to migrate to and populate structures such as the brachial arches and dorsal root. Taken together, these results confirm that cancer cells can be reprogrammed or Bnormalized^by exposure to an embryonic microenvironment, suggesting that factors unique to this environment can be used therapeutically.
Postovit et al. determined that human embryonic stem cell (hESC)-conditioned matrices, but not hESC-conditioned media, had the ability to reprogram melanoma cells ). This suggests that the hESC reprogramming factor(s) are preferentially deposited or activated by the extracellular matrix. In an attempt to elucidate the matrix factors involved in this, Hughes et al. used a mass spectrometry-based proteomics approach to categorize the components of a pluripotent stem cell matrix and identified sFRP1 and sFRP2 to be previously unknown but major constituents of this matrix (Hughes et al. 2012 ).
Secreted Frizzled-related proteins (sFRPs)
sFRPs form an evolutionary conserved family of secreted proteins that have been shown to modulate Wnt signalling in the extracellular space (Bovolenta et al. 2008) . sFRPs are important in development, and have been shown to play integral roles in dorsoventral patterning, brain and retinal development, gastrulation and formation of epithelial structures (Piccolo et al. 1997; Houart et al. 2002; Lee et al. 2006a; Satoh 2006; Muraoka et al. 2006; Satoh et al. 2008; Matsuyama et al. 2009; Ruiz et al. 2009; Ploper et al. 2011; Kong et al. 2012) . In vertebrates, sFRPs form a family of five proteins (sFRP1-5), which, based on sequence homology, are split into two subfamilies: sFRP1, 2, and 5; and sFRP3 and 4 (Yan et al. 2014) . Structurally, sFRP proteins fold into two independent domains: (1) an N-terminal cysteine-rich domain (CRD), and (2) a C-terminal netrin-like domain (NTR) (Chong et al. 2002) . Due to the sequence similarity of the sFRP CRD domain to the Frizzled receptors, sFRPs were immediately recognized for their potential to modulate Wnt signalling.
Wnt ligands compose a large family of secreted cysteine-rich, hydrophobic glycoproteins. Currently, there are 19 known mammalian Wnt ligands. Wnts activate signalling pathways by binding to one of ten known Frizzled receptors and, in some cases, other co-receptors (e.g. LRP-5, LRP-6, Ryk, ROR). Broadly speaking, Wnt signalling can be divided into β-catenin dependent (canonical) and β-catenin independent (non-canonical) pathways. However, there is extensive evidence suggesting considerable crosstalk among the canonical and noncanonical branches (Weidinger and Moon 2003; De 2011) . Intricacies of these signalling mechanisms have been extensively reviewed in (Miller et al. 2000; Gordon and Nusse 2006; Angers and Moon 2009; Komiya and Habas 2014) . Altogether, these signalling pathways have been shown to play central roles in cell survival, cell proliferation, cell fate determination, cell polarity and tissue patterning and unsurprisingly, dysregulation of these pathways has been determined to be a key event in the development of many types of cancer.
While sFRPs have the Frizzled CRD domain implicated in Wnt binding, they lack the Frizzled (Fz) transmembrane domain and associated apparatus to transduce downstream signalling events. Thus, through molecular mimicry of the Fz CRD, sFRPs were recognized for their potential to sequester Wnt ligands away from receptor complexes and ultimately antagonize Wnt signalling. Some of the first studies conducted on sFRPs investigated this likelihood: in Xenopus embryos, ectopic expression of sFRP3/Frzb, normally localized to Spemann's organizer, was able to prevent axis duplication of co-injected Wnt1, Wg and XWnt-8 (though not XWnt-3A) (Finch et al. 1997) . Furthermore, biochemical analyses determined that sFRPs were able to bind Wnts when either protein was artificially bound to the plasma membrane (Leyns et al. 1997; Wang et al. 1997; Rattner et al. 1997; Finch et al. 1997; Lin et al. 1997) . Since then, similar Wnt antagonistic effects have been observed for sFRPs in a plethora of contexts, suggesting that sFRPs can act as competitive inhibitors of Wnt-Fz binding.
While the most popular model of sFRP-Wnt interaction remains inhibition through Wnt sequestration, other types of Wnt interactions have been proposed (Fig. 2) . In Xenopus, sFRP3/ Frzb and Crescent can activate canonical Wnt signalling by promoting the diffusion of Wnt8 and Wnt11 (Mii and Taira 2009 ). Thus, sFRPs may act as carriers for Wnt proteins in the extracellular space, expanding the range of Wnt signalling. Further models were proposed when crystal structures of the CRDs from mouse Fz8 and Sfrp3 revealed the potential for their CRDs to dimerize (Dann et al. 2001 ). This was supported by multiple groups who determined that sFRPs and Fz proteins have the ability to form homo-and hetero-meric complexes (Bafico 1999; Rodriguez et al. 2005) . Given evidence for the direct interaction with Fzs, sFRPs may augment Wnt signalling by mimicking the Wnt ligands themselves. This model has been substantiated by various studies that have shown sFRPs can enhance Wnt signalling (Rodriguez et al. 2005; Yokota et al. 2008; Kress et al. 2009; Marschall von and Fisher 2010) . In HEK293 and HSG cells, sFRP2 was shown to augment Wnt3a signalling, likely at the level of ligand/receptor interaction (Marschall von and Fisher 2010) . In mouse intestine, sFRP2 was shown to activate β-catenin signalling and mechanistic studies implicated the direct interaction between sFRP2-Fz4/7 in this effect (Kress et al. 2009) . Studies have also shown that sFRPs can have a biphasic effect on Wnt signalling: increasing β-catenin protein levels at low sFRP concentrations, but inhibiting it at high concentrations (Bhat et al. 2007 ). Another possible mechanism leading to enhanced Wnt signalling involves the interaction and antagonization of sFRPs by each other. Evidence for this model occurs in rat renal organogenesis, where sFRP1 and sFRP2 appear to compete locally to regulate Wnt signalling; with sFRP2 having an inhibitory effect on sFRP1-induced events but no independent effects (Yoshino et al. 2001) . Deciphering the effects of sFRPs on Wnt signalling is further complicated by potential crosstalk between the different branches of the Wnt signalling pathway and the local complement of the Wnt pathway components themselves. Taken together, this suggests the effects of sFRP family members on Wnt signalling to be highly dynamic and dependent on the local molecular context.
It is also becoming increasingly appreciated that the effects of sFRPs are not restricted to their impact on Wnt signalling; in multiple systems, sFRPs have been shown to modulate BMP, ERK, Hedgehog and TGFβ signalling (Yabe 2003; Lee et al. 2006a; Kobayashi et al. 2008; Scardigli et al. 2008; Nathan and Tzahor 2009; Esteve et al. 2011; Stuckenholz et al. 2013; Qu et al. 2013; Ma et al. 2015) . Moreover, sFRPs can interact with a variety of non-Wnt ligands and receptors, as well as other matrix molecules. For example they can bind to other growth factors (e.g. EGF), and can act as proteinase inhibitors (Scardigli et al. 2008; Esteve et al. 2011; Mastri et al. 2014) . Finally, sFRPs have been shown to play critical roles in regulating matrix remodelling and fibrosis -to the extent where sFRP2 inhibition is being investigated as a potential therapy to mitigate pathological fibrosis (Mastri et al. 2014 ).
sFRPs in cancer
SFRP1 was initially implicated in tumourigenesis when expression was found to be downregulated by loss of heterozygosity or promoter methylation in breast and colorectal cancer cell lines (Ugolini et al. 1999; Suzuki et al. 2002) . Given their recognized ability to antagonize Wnt signalling -a pathway whose overactivity is generally thought to contribute to tumourigenesis -and their observed downregulation, SFRPs were initially described as tumour suppressor genes. Many studies in a variety of cancers have supported this proposed functional role (reviewed in Surana et al. 2014) . Moreover, methylation of SFRP promoter regions is currently being investigated for clinical utility as a cancer biomarker (Harada et al. 2014; Liu et al. 2015; Andresen et al. 2015; Amornpisutt et al. 2015) . However, evidence is accumulating that sFRPs can contribute to tumour progression in certain contexts. sFRP1 is highly expressed in basal-like breast cancers and is associated with brain-specific metastases (Smid et al. 2008) . In canine mammary gland tumours, sFRP2 was found to be overexpressed and induced cancerous transformation in normal mammary epithelial cells. In this case, sFRP2 interacted with a fibronectin-integrin extracellular matrix protein complex, and this association was shown to block apoptosis (Lee et al. 2004a; Lee et al. 2004b; Lee et al. 2006b ). In renal cancer, both sFRP1 and sFRP2 have shown oncogenic potential, by increasing cellular invasion or proliferation and in vivo tumour growth (Saini et al. 2009; Yamamura et al. 2010) . In gastric cancer, high sFRP1 expression correlates with poor patient prognosis and induces proliferative and invasive phenotypes. Deciphering the pro-and anti-tumourigenic abilities of these complex matricellular proteins is likely confounded by the local context, the particular sFRP of interest and the unknown impact of the NTR domain.
Additionally, unraveling the context-specific effects of sFRPs is likely dependent on the entire tumour microenvironment. As a component of the extracellular matrix, sFRPs have the potential to be deposited by any number of cell types present, and in addition, their effects are likely mediated by this entire environmental molecular context. Thus, completely modelling this environment is a particularly important, but difficult task.
sFRPs as matricellular proteins
Stromal-derived and matrix proteins have been shown to play critical roles in cancer progression (reviewed in (Quail and Joyce 2013) ). Matricellular proteins are dynamic nonstructural proteins in the extracellular matrix that have demonstrated importance in cancer progression, albeit in a complex and content-specific manner (Sage and Bornstein 1991; Bornstein 1995; Bornstein and Sage 2002; Sangaletti and Colombo 2008; Campbell et al. 2010) . Founding members of this group of proteins include SPARC and thrombospondin-1 (TSP1). Though secreted Frizzled-related proteins have classically been recognized as secreted or soluble Wnt antagonists (Kawano and Kypta 2003; Cruciat and Niehrs 2013) , we posit that they fulfill a more complex role as matricellular proteins. Initial work by Hughes et al. using a mass spectrometry-based approach to characterize the human embryonic stem cell conditioned matrix led to the discovery of abundant sFRPs in this depositome (Hughes et al. 2012) . As well, sFRPs have many of the defining characteristics of matricellular proteins, including: (1) secretion by diverse types of cells (Leimeister et al. 1998; Heller et al. 2002; Yam et al. 2005; Satoh 2006; Ehrlund et al. 2013) ; (2) association with the extracellular matrix (Lee et al. 2006b; Martin-Manso et al. 2011; Hughes et al. 2012) ; (3) high prevalence in areas of tissue remodeling (Alfaro et al. 2008; Zhang et al. 2009; Alfaro et al. 2010; Mastri et al. 2014) ; and (4) importance in development (Leimeister et al. 1998; Yoshino et al. 2001; Satoh 2006; Satoh et al. 2008; Warr et al. 2009; Misra and Matise 2010) . We anticipate that future studies will continue to reveal the matricellular nature of the sFRP family of proteins.
As such, it is highly likely that sFRPs fulfill complex roles in tumour development and progression, and that accurately modelling them in vitro will be challenging. Two separate recent studies on sFRP2 in melanoma depict a clear example of the importance of accurately considering and accounting for the microenvironment in cancer progression. The first study by Luo et al. looked at sFRP2 expression in tumour samples compared to normal skin, and melanoma cell lines compared to a non-transformed melanocyte cell line (Luo et al. 2016) . They determined that sFRP2 expression was lower in cancer samples than associated normal samples, and that these expression differences were dictated by promoter methylation. Furthermore, they found that treating cells with 5-Azacytidine induced sFRP2 expression and suppressed cellular invasion, and concluded that sFRP2 inhibits melanoma pathogenesis. By contrast, Kaur et al. determined that sFRP2 was expressed by aged fibroblasts in a melanoma microenvironment, and that this expression helped drive melanoma metastasis, therapy resistance and poor outcomes in elderly patients (Kaur et al. 2016 ). This study incorporated models that accounted for matrix-sFRP2 interactions, such as reconstructed skin models. When they included these complex models, they implicated SFRP2 as factor contributing to poor patient outcomes, the exact opposite conclusion from the Luo et al. study.
We recently characterized the context-specific associations of SFRPs in over 8000 tumour samples from 29 different cancers (Vincent and Postovit 2017) and found that SFRP2 and 4 strongly associate with stromal, EMT and angiogenic signatures. Furthermore, their expression often associated with poor patient outcomes, distinct from their proposed tumour suppressive roles. Recent mechanistic and functional studies also support the stromal production of sFRP2 and 4. For example, in January of 2016, Sun et al. found that sFRP2 was one of the top genes that was induced in tumour stroma after genotoxic treatments (Sun et al. 2016 ). Instead of antagonizing the Wnt signalling pathway, they showed that in this capacity, sFRP2 augmented β-catenin signalling initiated by Wnt16B. In a separate study in ovarian cancer, high expression of sFRP2 in the stromal compartment, independent of malignant cell production, was associated with poor patient survival (Yeung et al. 2014) . Clearly, these stromal-derived proteins are important in tumour progression, and future studies modelling them in relevant extracellular matrix systems will help elucidate their functional role.
Conclusion
Tumours are not insular masses of proliferating cells; rather tumour cells evolve within a complex local environment complete with matrix, stromal, and immune components. Therefore, successful tumour growth and eventual metastasis is not determined solely by tumour cells themselves, but also by the fitness advantage or disadvantage conferred by their microenvironment. Matricellular proteins are non-structural components of the extracellular matrix that are integral to cancer development and progression. We propose that secreted Frizzled-related proteins display key characteristics of matricellular proteins and should be considered as such. In cancer, sFRPs are often supplied by tumour stroma and are associated with pro-or anti-tumourigenic phenotypes in a context-and cancer-specific manner. Given that the cellular components of the tumour stroma are genetically stable, they provide appealing candidates for cancer therapies.
